
Searchmg PAJ AVA|LABLE COPY Pag£ 1 ° f 2 

PATENT ABSTRACTS OF JAPAN 

(1 1 )Publication number : 09-035856 
(43)Date of publication of application : 07.02.1997 



(51)lnt.CI. H05B 3/14 



(21 )Application number : 07-208956 (71 Applicant : TOKAI KONETSU KOGYO CO 

LTD 

(22)Date of filing : 14.07.1995 (72)lnventor : SAKAMOTO KAZUHISA 

NAGASAKI SHIGEO 

(54) SILICON CARBIDE HEATING UNIT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To extend a life of a 
heating unit by forming a hollow hole in the heating unit, 
so as to prevent oxygen deficiency of a surface in the 
hollow hole. 

SOLUTION: In this silicon carbide heating unit, a heating 



part 1 is mainly composed of silicon carbide, and an end 



i 



part 2 consists of silicon carbide, carbon and metal 
silicon 3. A hollow hole is formed in both the heating part \ 
1 and the end part 2, to be formed into a structure so 
that the outside air can be allowed to substantially flow in 
the hollow hole by natural or forced convection. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 ( **«* shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

CLAIMS 
[Claim(s)] 

[Claim 1] The silicon carbide heating element which it is the silicon carbide heating element with which 
the exoergic section mainly consists of silicon carbide, and an edge consists of silicon carbide, carbon, 
and metal silicon, and the exoergic section and an edge form a hollow hole, and is characterized by 
having the structure where the open air can flow into a hollow hole substantially by the free convection 
or the forced convection. 

[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the silicon carbide heating element used in the field of 

an industrial heating furnace. 

[0002] 

[Description of the Prior Art] In an industrial heating furnace, although the electric furnace which makes 
a silicon carbide heating element a heat source is used, there is a thing of the hollow configuration which 
consists of the exoergic section and an edge in this silicon carbide heating element. In this silicon 
carbide heating element, the process of an edge builds independently the approach of sinking into the 
same silicon carbide Plastic solid as the exoergic section, using metal silicon as an edge at it, and uniting 
with the exoergic section, or an edge, and the approach of pasting up on the exoergic section is usually 
taken. When carrying out the process of these, metal silicon and adhesives which are used in case an 
edge is built adhere to the hollow hole of the silicon carbide heating element of a hollow configuration, 
and most starts blinding. Usually, since a silicon carbide heating element reacts with the oxygen in 
atmospheric air while in use, the reaction shown in (1) type occurs, it is covered with Si02 film made 
into the heating element inside-and-outside front face and it becomes a protective coat, the reaction of 
(1) type stops being able to progress easily and the life of a heating element is stabilized comparatively. 
However, in early stages, as for the silicon carbide heating element with which the hollow hole has 
started blinding, the reaction of the same (1) type as the above occurs during use. Then, circulation of 
the open air is intercepted by the blinding of Si02 protective coat formed in the outside surface, and a 
hollow hole, it is short of oxygen, and the reaction shown in (2) types occurs, the internal surface of a 
lifting and an exoergic section hollow hole receives oxidation reaction remarkably, and the interior of 
heating element hollow keeps the so-called active oxidation phenomenon of silicon carbide in a life very 
much. 

SiC + 2 0 2 — > S i 0 2 + C Os (1) 

SiC+0 2 — SiOCg)+CO(g) (2) 

[0003] 

[Problem(s) to be Solved by the Invention] The purpose of this invention is to lose the blinding of the 
hole made in the interior of the hollow hole of the silicon carbide heating element generated on the 
process, make it structure whose inflow of the open air is attained from a hollow hole by the free 
convection or the forced convection, and offer the long silicon carbide heating element of a life. 
[0004] 

[Means for Solving the Problem] That is, in the silicon carbide heating element of the hollow 
configuration which consists of the exoergic section and an edge, the hollow hole is vacant as for this 
invention, it can perform the inflow of the open air from a hollow hole, tends to offer the silicon carbide 
heating element which can be touched by the exoergic section hollow hole internal surface with the open 
air, tends to prevent the oxygen deficiency of a hollow hole internal surface, and tends to extend the life 
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of a heating element. Moreover, about the configuration of a heating element, it is not a cylindrical 

chisel and U typeface, a three phase form, and the typeface of KO are not asked. 

[0005] 

[Function] Next, a drawing explains this invention. Drawing 1 is the sectional view of one example 
concerning this invention, and drawing^ is the sectional view of a cylindrical hollow configuration 
silicon carbide heating element. Dravying _3 is the sectional view of an example having shown the 
condition of the heating element of this invention in use. Drawing 4 is the sectional view of an example 
which inserted the heating element of this invention in the electric furnace. As shown in drawing 1 , as 
for the silicon carbide heating element, an edge 2 and the polar zone 4 are formed in the both sides of the 
exoergic section 1. The blinding of this edge hollow hole is canceled, the active oxidation phenomenon 
by the oxygen deficiency of an internal surface can be prevented, and the life of a heating element can 
be made to extend by enabling the inflow of the open air at an exoergic section hollow hole internal 
surface. 
[0006] 

[Example] Next, an example explains this heating element. Furnace wall thickness inserted the silicon 
carbide heating element concerning this invention shown in an electric furnace with 250mm, the 
dimension in a furnace of 400mm, a height [ of 200mm ], and a depth of 600mm at drawing 1 , as shown 
in drawing 4 . The hollow hole is vacant as for the above-mentioned silicon carbide heating element in 
the outer diameter phi 20, the bore phi 10, the overall length of 1000mm, and the hollow configuration 
of the shape of a with a resistance [ of 1.8 ohms ] rod, and the open air can flow into an exoergic section 
hollow hole internal surface. A vertical horizontal is made to insert a total of eight of these four heating 
elements each in the above-mentioned electric furnace, and the polar zone of an edge was made to be 
exposed out of the furnace wall 50mm from the furnace wall through tube. The load of the 12kW of the 
power was carried out to this electric furnace, whenever [ furnace temperature ] was held at 1400 
degrees C, and in order to judge the time amount from which resistance of a heating element will be 3 
times the initial value to be a life, the time amount was measured. The conventional silicon carbide 
heating element shown in drawing 2 was measured on the same electric furnace and the same conditions 
for the comparison. The open air inflow from a lifting and a hollow hole is completely intercepted in 
blinding with the metal silicon with which a hollow hole uses the here conventional silicon carbide 
heating element into an edge production process in outer-diameter phi20mm, bore phi 10mm, the overall 
length of 1000mm, and the hollow configuration of the shape of a with a resistance [ of 1.8 ohms ] rod. 
A measurement result is shown in Table 1. 



[0007] 
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As shown in Table 1, this invention became possible [ extending time amount until the resistance of a 
silicon carbide heating element increases by 3 times the initial resistance, and the so-called life twice / 
about ]. 
[0008] 

[Effect of the Invention] As mentioned above, this invention can become possible [ extending the life of 
a silicon carbide heating element twice / about / over the past ], a quality heating element can be offered 
from now on, and the effectiveness to the industrial world of this invention can be called size. 
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[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 ( **## shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

DRAWINGS 
[Drawing.. I] 





4 




[Drawing 3] 
3 




[Translation done.] 
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